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TECHNICAL NOTE 3125 


EFFECT OF VARIOUS ARRANGEMENTS OP TRIANGULAR 
LEDGES ON THE PERFORMANCE OF A 23° CONICAL 
DIFFUSER AT SUBSONIC MACH NUMBERS 
By Jercme Persh and Bruce M. Bailey 

SUMMARY 


A brief investigation has been made to determine whether the use of 
annular ledges to proaote turbulent moaentum exchange will lE 5 )rove the 
performance of a shorty wide-an^e diffUser. Results are presented of 
tests of a 23° conical diffuser with a 2:1 ratio of exit to inlet area 
with both rou^ and smooth triangular ledges, approximately one-tenth 
of the inlet boundary-layer thickness in hei^t, installed in succession 
from the inlet to the exit. Bie results show that, although the flow in 
the diffuser without ledges was very unstable, the presence of a rou^- 
ness strip near the inlet, with or without additional ledges, assured 
stable flow. For the configurations investigated, the static -pressure 
recovery and the total-pressirre-loss coefficient were either imaffected 
or only sll^tly impaired by the installation of the ledges. 


INIRODUCTION 


Because of space limitations in present-day aircraft, considerable 
effort has been directed toward improving the performance characteristics 
of short, wide-angle diffusers. Substantial Improvenents in the static - 
pressure recovery of short diffusers may be achieved by using devices 
such as vortex generators which accelerate the turbulent exchange of maaen- 
tum. Frcsn indications of the literature (refs. 1 to 5)^ ledges placed 
on the diffuser wall transverse to the direction of flow mi^t also serve 
as a means for accelerating the turbulent exchange of momentum and, con- 
sequently, be used to Improve the performance of short diffusers . 

The results of several previous ej^erlmental investigations (refs. 1 
to 3) indicate that the velocity profile measured in the region downstream 
of a ledge on a flat plate had a shape that was an improvement over veloc- 
ity profiles measured on the same sturface at the same points in the absence 
of the ledge. In references 1 and 2 the separated boundary layer leaving 
the trailing edge of the ledge is shown experimentally to reattach 
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violently to the surface several ledge heists downstream, and the inten- 
sities of the longitudinal fluctuations in the boundary layer in this 
region are much greater than those found on the corresponding smooth 
surface. The increased momentum transfer downstream of the ledge exerts 
a strongly favorable influence on the shape of the boundary-layer veloc- 
ity profile and this influence persists for a distance of approximately 
200 ledge heights in the direction of flow. Moreover, this favorable 
effect on the shape of the velocity profile was found to exist for flows 
with adverse pressure gradients. 

A brief program was organized to investigate the effects of a series 
of ledges on the performance of a short, wide-angle diffuser. The over- 
all effect on the diffuser performance was the principal consideration, 
and no effort was expended to determine the boundary-layer behavior in 
the immediate vicinity of the ledge. For the systematic installation of 
various ccmblnations of both rotigh and smooth ledges, the over-all per- 
formance characteristics of a 23° conical diffuser with a 2:1 ratio of 
exit to inlet area were determined in order to explore the potential of 
this device. The height of most ledges was^ approximately one-tenth of 
the inlet boundary-layer thickness. 


SYMBOLS 


D diameter 

p static pressxire 

h total pressure 

impact pressure 
M Mach number 

W weight flow 

T stagnation temperature, °R 

P barometric pressure, in. Hg 

p mass density 

Ah weighted total-pressure loss from surveys 

L diffuser length 

r radial distance from center line 
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R 


radius 


Re 

X 

y 

u 

U 

u 

U 

8 

8 * 


H 


Rejmolds number based on inlet diameter, 
distance along longitudinal axis 

perpendicular distance from diffuser wall 
local velocity at any point in alxstream 
velocity of stream outside boundary layer 


velocity ratio { for incompressible flow. 


- P 


^^x “ P ; 

* 

boundary-layer thickness at u/u = 0.95 
boundary-layer dlsplacanent thickness for Inccmpressible 

a 


fio„, 


boundary-layer mcmentimi thickness for incompressible 
.1 


flow, 8 [ ^(1 - hV 2 : 

Jo u\ ur 8 


viscosity 

boundary-layer shape parameter, 8*/6 


Diffuser performance parameters: 


Ah 


total -pressure-loss coefficient 


^^ideal 


diffuser effectiveness 
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Subscripts ;■ 

0 reference conditions 

1 conditions at diffiiser inlet 

2 conditions at diffuser exit 

5 conditions at tailpipe exit 

a actml measured q\aantity 

s referred to standard conditions 

max maxirnm value 


APPARATUS ARP METHODS 
Test Setup 


A schanatic drawing of the duct systaa used for this investigation 
is shown in figure 1. The test duct system consists of a 25° conical 
diffuser with a 2:1 ratio of exit to inlet area joined to a 21 -inch- 

diameter cylindrical approach tiibe approximately inlet diameters in 


length. The Junction between the approach tube and diffuser was formed 
as a circular anc of 5^ -inch radius, tangent to both the inlet cylinder 


and the diffuser cone. A discharge tailpipe of 29.75-iJJich diameter. 


approximately 5^ inlet diameters in length, was attached to the diffuser 


exit. Prior to initial ledge tests, the diffuser was tested without 
ledges in order to provide data for ccmpaxison piuposes. For all ledge 
tests, a 1-inch-wide strip of roughness, identified as ledge a, was 
installed near the diffuser inlet to stabilize the flow, as shown in 
figure 2. 


Description of Ledges 

All ledges, both rough and smooth, were 1 inch wide. The rough ledges 
were made of graded cork particles that would pass through a standard 
screen with 8 meshes to the inch, but be retained on a screen with l4 meshes 
to the inch; the average height of the particles used was 0.10 inch. The 
height of most ledges was approximately one-tenth of the inlet boundary- 
layer thickness. 
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The following procedure was used to install a typical rou^ ledge: 

( 1 ) A hand of cork particles, 1 inch wide, was cemented to the dif- 
fuser wall, transverse to the direction of flow, In the proper axial 
location. 

( 2 ) The leading edge was buffed and faired to give the strip an 
approximately triangular cross section with a trailing edge about 0.10 inch 
hl^. A view of the approximate cross section of scane typical rou^ 
ledges appears in figure 2. 

The smooth ledges were made of balsa-wood strips of triangular cross 
section which were Installed in the diffuser in such a manner as to have 
the leading edge smoothly faired into the diffuser wall. After install- 
ation, each balsa-wood strip was carefully filled and sanded to produce 
a smooth ledge sxjrface. 

The axial position and alphabetical designation of the ledges are 
shown in figure 1. Configuration a has a single 1-inch-wide, 0.1-inch- 
high roughness strip, designated ledge a. Installed near the diffuser 
inlet (see fig. l) . The first ledge and each succeeding ledge was 
installed as indicated in figure 1. Each configuration tested is iden- 
tified by a letter which denotes the position of the last ledge installed 
for that configuration. The following table gives a description of all 
the ledge configurations Investl^ted; 


Configuration 

— — - ■ ■ - 1 

Number 
of rough 
ledges 

Hei^t, 

in. 

Niimber 
of smooth 
ledges 

Height, 

in. 

a 


0.10 



b 


.10 

--- 

— 

b-1 


.10 

1 

0.10 

b-2 


.10 

1 

.15 

b-5 


.10 

1 

.20 

c 


.10 

— 



d 


.10 

.10 

— 

— 

d-1 


.20 

— 

— 

d-2 


.10 

3 

.10 

e 

5 

.10 

— 

— 

f 

6 

.10 

— 

— — 

g 

7 

.10 



— 
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Instrumentation and Calibration 

A series of static -pressure orifices was installed along a single 
generatrix running from tlie diffuser inlet to the tailpipe station in 
order to measure longitudinal static -pres sure distributions. At sta- 
tions 1, 2 , and 3 (the diffuser inlet, diffuser exit, and tailpipe exit, 
respectively), wall-static -pressure measrirements were made at six equally 
spaced circumferential positions. All static -pressure orifices were con- 
nected to a multitube mancmeter and pressures were recorded photographi- 
cally. Total- and static-pressure stream surveys were made at stations 2 
and 1, in that order, for all the ledge configurations by using three 
equally spaced, remotely controlled, electrically driven pressure probes. 
A sketch of a pressure probe is included in figure 1. 

The flow conditions at the diffuser inlet were determined by making 
pressure-probe surveys at three equally distributed positions around the 
circumference of the inlet. The diffuser inlet calibration is shown in 
figure 3> in which the inlet Mach number, the Reynolds number based on 
inlet diameter, and. the weight flow adjusted for standard canditlons of 
29.92 inches of mercuiry and 60° F are all plotted as functions of the 
inlet pressure ratio T^TPical velocity profiles at the inlet 

station 1 are shown in figure 4 for several values of Piyl>o* inlet 

boundary-layer thickness was of the order of 5 percent of the inlet 
diameter . 


Accuracy of Measurements 

For some of the configurations investigated, the occurrence of sepa- 
ration or asymmetrical flows or the presence of turbulent fluctuating 
velocities cast doubt on the accuracy of the results obtained. Ccanparisons 
between inlet and exit wel^t-flow values, shown for all configurations, 
give some indication of the inaccuiracy resulting from these effects. 


CALCULATION OP PERFORMANCE PARAMETERS 


The reference static pressure Pq used in conjunction with the inlet 

static pressure p-j_ provided the required correlating parameter for cal- 
culating all performance characteristics. 

The volume -weighted mean loss in total pressure from the reference 
station 0 to the station under consideration was computed in the 
following manner: 
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(Po - = 



u(po - lix)r dr 



( 1 ) 


The loss in mean total presstire was ccxnputed for the diffuser by using 
the equation 


^1,2 = (Po - ^ 2 ) - (PO - ^ 1 ) (2) 

in which the inlet pressure ratio V±/Pq is used, as a correlating parameter. 
If eaqpressed nondlmenslonally by dividing by the impact pressure of the inlet, 
the parameter Ahy/q^^ can be defined as the total -pressure-loss coefficient. 

The rise in static pressure was computed as the difference between 
the arithmetic mean of the six wall-static -pres sure measurements at sta- 
tion 1 and the arithmetic mean of the wall-static -pressure measurements 
at station 2 or 5. The ideal static -pres sxu‘e difference was determined 
by assuming frictionless one-dimensional inccmpressible flow for the 
same values of "Itis ratio of the meas^n•ed static-pressure rise to 

the ideal difference AP/^i^ga.1 defined as the diffuser effectiveness. 


EESULTS AKD DISCUSSION 


In contrast to the flow in the diffuser with no ledges, which peri- 
odically shifted position and lacked axial symmetry, the flow in the 
diffuser with one or more ledges installed was steady and, in general, had 
approximately symmetrical velocity profiles at the diffxiser exit for most 
configurations . Because the flow was so imstable in the diffuser without 
the inlet roughness strip, ledge a, accurate total-pressure measurements 
could not be made at the diffuser exit. Therefore, in order to provide 
values of Ahy^^ for ccmparison p\irposes, total-pressure surveys were 

made at station 3 where the flow was steady. In subsequent sections, 
comparisons are made between the values of AE^/q^^ measured at station 3 

for the diffuser with no ledges and the values of Ahy^^ measured at 

station 2 for the ledge configurations. These comparisons give a 
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convenient index of the relative effect of various ledge arrangements on 
the total-pressure-loss coefficient. It should be noted that all values 
of Ahy^ given for the diffuser without ledges include the total- 


pressure loss occurring in the tailpipe, and all values of 




given 


for the ledge configurations are for the diffuser alone. Values of the 
diffuser effectiveness for the diffuser with and without ledges are com- 
pared at both the diffuser exit and the tailpipe exit. 


Rough Ledges 

Diffuser effectiveness .- The variation of with inlet 

pressure ratio at the diffuser exit, station 2, and at the tailpipe exit, 
station is shown in figure 5 for all configurations except the single- 
ledge case for which data at station 3 axe unavailable. For comparison 
purposes, the curves of diffuser effectiveness for the no-ledge configu- 
ration have been added. In general, values of diffuser effectiveness at 
the diffuser exit for all ledge configurations are less than those for the 
diffuser without ledges. At the tailpipe exit, station 3^ this difference 
between results for ledge and no-ledge configurations (for ledge configu- 
rations b, c, d, and g) is less than that found at the diffuser exit. For 
configurations e and f, values of diffuser effectiveness measured at the 
tailpipe exit are sll^tly hi^er at lower speeds than the values for the 
diffuser without ledges. 


Total -pressure-loss coefficient .- The variation in 



with 


inlet pressirre ratio is illustrated in figure 6 for ledge configurations a, 
b, c, d, f, and g. Beca\ise of a faulty pressure tube, the results 
obtained for ledge configuration e are considered unreliable and are not 
presented. For purposes of conpaxison, the curve of Ah 2 _^ 5 y/( 3 c for the 


diffuser without ledges, measured at the tailpipe exit, station 3, is 
included in figure 6. It should be noted that, in general, the differ- 
ences between the values of total-pressure-loss coefficient for the dif- 
fuser with and without ledges apparently becoaes larger for successive 
configurations b, c, and d. Ihese differences diminish, however, for 
ledge configuration f and becaae imperceptible for configuration g at a 
value of about 0.95« Because of asymmetrical flow conditions 


which were found to exist for configurations f and g, the values of total- 
pressure-loss coefficient shown in figures 6(e) and (f), however, axe not 
considered accurate. 


of 


Summary of performance results .- Figure 7(a) shows the variation 
p/Ap^^gg^2. ^■th the position of x/L corresponding to the number of 
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ledges Installed, at stations 2 and 5 for a constant inlet pressure ratio 
of 0.95; the ratio x/L is defined as that portion of the diffuser length 
over which the ledges were Installed. At the diffuser exit, as the number 
of ledges ins talled was increased, the diffuser effectiveness decreased 
progressively until, with seven ledges installed, a decrease in the effec- 
tiveness of about 7 percent was obtained. At the tailpipe exit the effect 
of the ledges was also detrimental, but on the order of a maximum of 2 per- 
cent. Hie net effect on the diffuser effectiveness of the ledge instal- 
lations indicates, therefore, that the ledges were not effective diffuser 
boundary-layer control devices. 

Figure 7 (^ 2 ) demonstrates the variation of Ah-j_ 2^^1 

position of x/L corresponding to the number of ledges installed at a 
constant inlet pressure ratio of 0.95» The curves of figure 7 indicate 
that the over-all effect of the ledges on the diffuser performance was 
relatively small. Hie static -pressure recovery characteristics were 
d imini shed for all ledge configurations and the total-pressure-loss coef- 
ficients were diminished for most of the ledge configurations. These 
curves appear to represent some Inconsistency in the results. Inconsis- 
tencies are also evident in figure 8 , in which the wei^t flows are plotted 
as functions of the inlet presstire ratio for ledge configurations b, c, 
d, f, and g. The coaputed weight flows at the diffuser exit are seen to 
be linger than the inlet wei^t flows for configurations b, c, and d over 
the entire speed range. As pointed out in reference 4-, this condition is 
an anticipated result for boxmdary-layer flows such as those encountered 
in this experiment. As noted previously, asymmetrical flow conditions 
existed at the diffuser exit for configurations f and g, and this occur- 
rence is probably responsible for the discrepancies observed between the 
conputed values of at the diffuser exit and the inlet wel^t flows. 

Apparent discrepancies of the nature of those found for configu- 
rations b, c, and d have been traced to idle influence of turbulent fluctu- 
ating velocities on the total-pressure measurements (ref. 4-). In this ref- 
erence a method for estimating the effect of such fluctuating velocities on 
diffuser -performance calculations has been devised. The procedure pre- 
sented therein has been applied to the data of the present investigation 
for configurations b, c, and d.. The results of this analysis are shown 
in figures 6 and 7 . Apparently, the trend of the curve of canputed values 
of AS 2 _ 2y^*3c]_ against x/L plotted in figure 7 (b) is canpatible with the 

trend of the diffuser effectiveness curve of figure 7 (a.), and a progressive 
diminution of performance with number of ledges installed is indicated. 

This result substantiates the conclusion relative to the diffuser effec- 
tiveness, which is that the ledge installations were not effective dif- 
fuser boimdary-layer control devices. 
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Boundary-layer velocity profiles at diffuser exit .- Boundary-layer 
velocity profiles computed from total-pressure measurements made at sta- 
tion 2 are shown in figure 9 configurations c^ d, f, and g. The 
boundary-layer parameters 6*, 0, and H given for each of the profiles 

presented were computed by using definitions for two-dimensional flow 
uncorrected for compressibility effects. It should be noted that evidence 
of separated flow was found for all configiorations shown with the exception 
of configuration b. For conflgvirations b, c, and d, the separated regions, 
where detected, were very small, and symmetrical flow conditions were 
observed. Violent oscillations of the fluid in the manometer tubes, 
usually characteristic of separated flow, were not observed and the data 
were repeatable in all cases. The boundary-layer velocity profiles for 
all configurations are of Interest with regard to the high values of 
boundary-layer shape parameter obtained. Over the range of configura- 
tions the values of H vary from about 5.2 to If-. 6, which is above the 
normal range for steady flow in smooth-wall diffusers. The separated- 
flow regions and the high values of shape parameter are further evidence 
that the ledge installations did not perform as anticipated. An inter- 
esting observation is that the values of H for configurations b, c, 
and d are of the order of 5.5, whereas the values of H for configura- 
tions f and g are of the order of This occurrence is probably attrib- 

utable to the onset of asymmetrical flow conditions and the proximity of 
the probe to the trailing edge of the ledges. 

Longitudinal static -pressure distributions .- Ihe variation in static 
pressure along the wall of the diffuser is shown in figure 10 for a typi- 
cal ledge configuration for a number of different speeds identified by 
the value of Px/Pq x = 0, Static -pres sure distributions for each 

of the ledge configurations are not presented because no significant 
differences could be detected. In the vicinity of the initial ledge the 
static -pres sure measurements are erratic, apparently because of the pres- 
ence of the ledge and the hi^ bottndary-layer velocity close to the wall. 
Downstream of this point, however, the ledges do not appear to have influ- 
enced the static -pressure measurements, which would tend to indicate that 
the downstream ledges were ineffective in promoting the dlff\ 2 slon. 

The validity of the wall-static-pressure measurements in the neigh- 
borhood of the ledges was verified by stream survey-tube measurements in 
the same regions. 

Effect of ledge height .- In order to determine whether favorable 
results could be achieved by the use of hi^er roiigh ledges, the rough 
ledges b, c, and d were constructed of cork particles so that the trailing 
edge was 0.20 inch high and the leading edge faired into the diffuser wall. 
This configuration is designated as configuration d-1. 

Figiores 11 (a) and (b) show the variation of total-pressure-loss 
coefficient and diffuser effectiveness, respectively, with the inlet 
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pressure ratio for configuration d-1. For purposes of comparison, the 
curves for 2 /*^! ^/^±deal S'Saiiist configu- 
ration d and values of diffuser without ledges are 


Included in figure 11. A check of the measured weight flows at the 
diffuser exit with the inlet flow calibration (see fig. 11(c)) indicated 
that the loss coefficient measurements for the dissimilar -ledge configu- 
ration required no corrections. A ccmparison of the experimental values 
of Ah2_^2y^‘3c-j_ configuration d-1 and the calculated values 

of Zishj^ 2/^1 configuration d with the experimental values 

of Ah-L diffuser without ledges shows that, although no 


improvement in total-pressure perfoimance over that for the diffuser 
without ledges was achieved throu^ the use of hi^er rough ledges, the 
values of ^i^2/‘lc]_ less for configuration d-1 than the corrected 

values for configuration d. 


The values of Ah-j_ ^ figure 11 (a) for configuration d-1 

appear to be more or_less constant over the speed range at approximately 
the same value as Ah^_ "tlie diffuser with no ledges. However, 

the values of APy^ideal diffuser exit and the tailpipe exit 

rise smoothly with Increasing speed from a value considerably less than 
that for either configuration d or the diffuser with no ledges to values 
which are nearly the same as those for the diffuser without ledges. In 
fact, at the hipest velocity points, the values of A^^Pid^eal 

at the tailpipe exit for conflguraticai d-1 are slightly greater tiiat those 
for the diffuser with no ledges. 


Ccmparison Between Smooth and Rough Ledges 

In order to determine whether the performance characteristics meas- 
ured with the four 0.10-lnch rough ledges are di;^licated by the use of 
geometrically similar 0.10-inch smooth ledges, three 0.10-lnch balsa-wood 
ledges were installed in the diffuser downstream of the original 0.10-lnch 
inlet rough ledge at the axial locations indicated in figure 1 for config- 
uration d. The resulting configuration is designated as d-2. The varia- 
tion of Ap^Pi^eal ^1,2/3 ci ^ figure 12 

for configuration d-2. Also shown in figure 12 is a comparison between 
the performance, results of configurations d and d-2. 

The measured weight flows at the exit for configuration d-2 are 
shown by figure 12(c) to agree with the inlet measurements much more 
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closely than those for configuration d. The deviations obtained were not 
considered large enou^ to warrant correcting the loss coefficients. 

From inspection of figure 12, the smooth ledges axe seen to cause a 
deterioration of diffuser performance at the lower speeds. As the speed 
is increased, however, the values of ApyApj|_(jgg^-j_ rise smoothly while the 

values of continuously. At the hipest test speeds the 

diffuser effectiveness approaches asymptotically that of the rou^-ledge 
case and the loss coefficient approaches that of the diffuser without 
ledges. Of the configurations tested, configuration d-2 exhibited the 
most favorable speed effects on the performance and, at the higher speeds, 
it produced better performance than the ccmparable rough-ledge case. 


Effect of Changing Height of Etaiooth Ledge b 


The variation of the diffuser performance with the height of the 
second ledge was determined by varying the height of ledge b from 0.10 
inch to 0.20 inch in Increments of O.05 inch. Thus, b-1 is 0.10 inch high; 
b-2, 0.15 inch high; and b-3, 0.20 inch high. Pressure measurenents were 
made at each ledge-height condition investigated, with all ledges down- 
stream of ledge b removed to avoid the complication of interrelated effects. 

The results of this investigation are shown in figure 13. Figure 13(a) 
is a plot of Ah-j^ ^''^ction of inlet pressure ratio, with 

ledge heights as the parameters. A_wei^t-flow check was made to deter- 
mine whether erroneous values of ^*^1 obtained for these con- 

figurations, and as indicated by figure 13(c), no corrections to 

were required. 


The curves shown in figure 13(a) indicate that, in general, the 
height of smooth ledge b, over the range of heights investigated, does 
not appreciably Influence the total -pressure performance of the dlfftiser. 
Although the values of Ah^ 2y^]_ 0.20-inch ledge height (config- 

uration b-3) are slightly lower than those for either of the other two 
ledge heights Investigated, this occirrrence is not considered significant 
in view of the static -pres sure result shown in figure 13(b). Figure 13(b) 
demonstrates the variation of inlet pressure ratio for 

the three ledge heights investigated, and it is evident that a single 
curve can be drawn through the data points for all configurations. The 
comi>arison curve of ‘^/^Id.eal 0.1-inch rough ledges 

(configuration b) is slightly higher than the single curve drawn for the 
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smooth, ledges, although at hi^er speeds the difference in values of 
AP/^ideal types of ledges beccmes nonexistent. In view 


of the static -pressure results, any apparent Influence of the tralllng- 
edge height of the smooth ledge on diffiiser performance is suspect. 


SUMMARY OF RESULOB 


An experlmentsLl Investigation was conducted to determine the effect 
of rou^ and smooth triangular ledges, approximately one-tenth of the 
inlet boimdary-layer thickness in hei^t, on the performance of a 23° 
conical diffuser with a 2:1 ratio of exit to inlet area and with a 

constant -area tailpipe about 3^ inlet diameters in length. The inlet 

boundary-layer thickness was of the order of 5 percent of the inlet 
diameter. The air flows used in this investigation covered an inlet Ifech 
ntnnber range frcm about 0.10 to 0.40, corresponding to Reynolds numbers 

from approximately 1 x 10^ to 4 x 10^ based on inlet diameter. The rou^ 
ledges consisted of graded cork particles and the smooth ledges of balsa- 
wood strips of triangular cross section. The following results were 
obtained: 

1. The unstable flows in the diffuser were made stable by placing a 
1-inch-wide strip of roughness Just downstream of the inlet. Addition 
of more ledges had little or no effect on the stability of the flow in 
the diffuser althou^ scane evidence of flow asymmetry was noted for seme 
configurations . 

2. For the configurations investigated, the static -pres sure recovery 
and the total -press\n:e-loss coefficient were either unaffected or slightly 
impaired by the Installation of various arrangements of rough and smooth 
ledges . 


Langley Aeronautical Laboratory, 

National Advisory Commi ttee for Aeronautics, 
Langley Field, Va., September 11, 1955. 
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Figure 1.- General arrangement of test aijparatus and Instrumentation 
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Figure 2.- Enlarged cross section of diffuser near inlet showing 
construction of inlet roughness strip, ledge a, and roufith ledge b 
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Figure 4 .- Q^ical Inlet velocity profiles at several values of inlet 

pressiare ratio (station l) . 
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(f) Configuration f. 


Figure 5 .- Continued. 
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(c) Configuration c. 

Figure 6 .- Variation of total-pressure-loss coefficient with inlet 
pressure ratio for configurations a, b, c^ d, f, and g. 
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Figure 7*- Variation of diffuser performance parameters with x/L at constant 
inlet pressure ratio of 0.95 for configurations a, b, c, d, e, f, and g. 
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(a) Configuration t. 
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(c) Configuration d. 

Figure 9*- Boundary- Layer velocity profiles at diffuser exit (station 2) 

for configurations t, c, d^ S, and g. 
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Figure 10.- Variation of static-pressure distribution along length of 

diffuser (configuration h) , 
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(a) Total-pressure- loss coefficient. 
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(b) Diffuser effectiveness. 

Figure 11 .- Variation of diffuser performance parameters with inlet 
pressure ratio (configuration d-l) , 
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(b) Total-pressure- loss coefficient. 

Figure 12.- Variation of diffuser performance parameters with inlet 
pressure ratio for configuration d-2. 
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(c) Variation of standard weiglit flow With inlet pressure ratio. 

Figure I5.- Concluded, 


NACA-Langler - 1.29-S4 - 1000 




